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204.  Biology of Water.
KOLKWITZ, K. Biologie des Trinkwassers, Abwassers und der Vorfluter.
(Biology of Water, Sewage and Water-courses.) (In Handbuch der Hy-
giene, by M. Rubner, M. v. Gruber and M. Ficker, Vol. 2, p. 335-386.
Leipzig, 1911.
205.  Self-Purification.
HETTEBSDORF, F. Selbstreirigung der Flusse. (Self-Purification of Rivers.)
Deutsche Vierteljahrsschr. /. dffentL Gesundheitspfl. Vol. 40, p. 615-636.
Braunschweig, 1908.
206.  Philadelphia Report.
Report of the Board of Surveys of the City of Philadelphia, 1911, p. 145.
Natural bodies of water contain bacteria (such as B. racemosus, nitrosom-
onus and nitrobacter) required to convert organic nitrogen into nitrates through
the steps of free ammonia and nitrites; and also the necessary oxygen to main-
tain these chemical changes to a certain extent. Water has the property of
absorbing oxygen from the air, the rate and amount of which is dependent
upon the temperature and barometric pressure.
The valuable work of Dr. Adeney, published in the Sixth Appendix of
the Fifth Report of the Royal Commission on Sewage Disposal of England,
shows that the absorption and rapid diffusion of the atmospheric oxygen by
water replenishes the dissolved oxygen, as it is used in the oxidation of putres-
cent organic matter by the bacteria.
The great cost of purifying the sewage of a large city is such that it is neces-
sary to utilize every natural method without endangering the public health.
207.  Limits of Effective Dilution.
Report by the Bureau of Surveys, of the City of Philadelphia, 1911, p. 146.
The difference between offensive and inoffensive pollution of a water course
is to a large extent caused by the absence or presence of dissolved oxygen
therein; as long as aerobic conditions are maintained the breaking down of
complex organic bodies by bacteria will be accomplished inoffensively.
On the other hand, when oxidizable matters are added in such quantities
that the oxygen of the water is exhausted, the anaerobic bacteria become
active, and the unstable organic matter putrefies, producing foul odors and
unsightly appearance.
Sanitary engineers have definitely agreed upon the critical point separating
offensive from inoffensive dilution. The limits are shown in the following
table:
Cubic feet per second per IflOO people contributing.
Authority.                                           Offensive.            Inoffensive.
R. Hering, 1887........................Less than 2J        More than 7
F. P. Stearns, 1890.....................Less than 2          More than 8-f-
X. H. Goodnough, 1903.................Less than 3}         More than 6